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DETAILED ACTION 

1 . The request filed on April 1 1 , 2006 for a Request for Continuous Examination 
(RCE) under 37 CFR 1 .17(e) based on parent Application No. 10/650,035 is acceptable 
and the RCE has been established. 

2. This Office action is in response to the Amendment filed April 17, 2006. Claims 1- 
8 were canceled and claims 9-16 have been added. 

Allowable Subject Matter 

3. Claims 9-16 are allowed. 

4. The following is an examiner's statement of reasons for allowance: 

The present claims are allowable over the closest references: Dall'occo et al. (US 
5,849,653), Tsutsui et al. (US 5,374,700), and Kanda et al. (US 5,700,895 = EP 0 640 
627 A1). 
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A copolymer of ethylene and a-olefin (C4-20) having l^^ff^^^^^Sf] 



A 


melt flow rate (MFR) 


1.4-10 a/10 min 


B 


melt tension at 190°C (MT) 




C 


intrinsic viscosity ([r]]) 




D 


chain length A 




E 


melt flow rate ratio (MFRR) 


60 or more 


F 


activation energy for melt flow 


54 kJ/mol or more 


wherein 2 x MFR 0 59 < MT < 20 x MFR- 0 * 9 



1 .02 x MFR' 0 094 < h] < 1 .50 x MFR 0 156 
3.30 < log A < -0.0815 x log (MFR) + 4.05 
MFR - measured at 190°C under a load of 21.18 N according to JIS K7210-1995; 
MFRR - calculated by dividing a melt flow rate measured at 190°C under a load of 

21 1 .82 N by a melt flow rate measured under a load of 21 .18 N according to 
JISK7210-1995 



A copolymer of ethylene and a-olefin (C4-20) having -.summary of claim ;1 f 0- , 


A 


melt flow rate (MFR) 


1.4-10 a/10 min 


B 


melt tension at 190°C (MT) 




C 


intrinsic viscosity ([t|]) 




D 


characteristic relaxation time at 190°C (x) 




E 


melt flow rate ratio (MFRR) 


60 or more 


F 


activation energy for melt flow 


54 kJ/mol or more 


wherein 2 x MFR' 059 < MT < 20 x MFR" 0 ' 5 
1 .02 x MFR' 0 094 < [t|] < 1 .50 x M 
2 < t < 8.1 x MFR" 0 746 


9 

-p-0.156 


MFR and MFRR - defined in claim 9 
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Dairocco et al. disclose a copolymer of ethylene and butene, being obtained in 
the presence of hydrogen and a catalyst comprising (A) a bridged cyclopentadienyl 
compound of titanium, zirconium, or hafnium, (B) an organometallic aluminum 
compound of the formula of AI(CH 2 -CR 4 R 5 R 6 )wR 7 y H z , and (C) water, wherein the 
cyclopentadienyl compound is rac-ethylene-bis(indenyl)zirconium dichloride (abstract; 
Example 12). Dairocco et al. further disclose that poly(ethylene-co-butene) has [r|] of 
1 .29 dl/g (Table 2). It is noted that the contact of component (B) and component (C) 
leads to the formation of PMAO. In view of the comparative example 5, wherein PMAO 
is used as a cocatalyst, the results are shown as follows, 



comparative example 5 [Si02 - PMAO] 






H| claim 9 


claim 10 


MFR 


log A t 


3.30 < log A < -0.081 5 x log (MFR) + 4.05 


2 < t < 8.1 x MFR" 0 746 


2.23 


4.05 5. 


9 3.30 < 4.05 > 4.02 


2 < 5.9 > 4.45 




W>. not meeting 


not meeting 



Thus, the use of PMAO will not lead to a polymer product having the specific properties 
which meet the claimed relationship. Furthermore. Dall'Occo et al. disclose that F/E is 
in the range of 21 .7-38.3. which falls off the claimed range of 60 or more F/E = MFRR1 . 
Thus, Dall'Occo et al. do not teach or fairly suggest the claimed copolymer of ethylene 
and a-olefin of 4 to 20 carbons. 

Tsutsui et al. disclose an ethylene copolymer comprising ethylene and a-olefin 



Application/Control Number: 10/650,035 Page 5 

Art Unit: 1713 

having 3 to 20 carbon atoms, the ethylene copolymer having MFR of 0.001-50 g /10 min 
(claim 1). Tsutsui et al. further disclose that the ethylene copolymer is obtained in the 
presence of a catalyst comprising (A) a transition metal compound having at least two 
ligands of cyclopentadienyl skeleton, which is bonded together through a (substituted) 
alkylene group, and (B) an organoaluminum oxy compound (col. 5, lines 15-60; col. 19, 
lines 19-68; col. 20, lines 1-48; col. 27, lines 43-52; Table 1). In view of the comparative 
example 5, 



comf 


larative < 


exam 


pie 5 [Si0 2 -PMAO] 

claim 9 


claim 10 


mp'r; 


i». J ■ v. 




3.30 < log A < -0.0815 x log (MFR) + 4.05 


2 < x < 8.1 x MFR" 0746 




: M5 \ 


srg- 


3,30 < 4.05 > 4.02 


•2<"i|p"r- 




not meeting 


not meeting 



Thus, the use of organoaluminum oxv compound (PMAO) will not lead to a polymer 
product having the specific properties which meet the claimed relationship. Thus, 
Tsutsui et al. do not teach or fairly suggest the claimed copolymer of ethylene and a- 
olefin of 4 to 20 carbons. 

Kanda et al. disclose an ethylene-a-olefin copolymer obtained in the presence of 
a catalyst comprising a titanium compound having at least one titanium-nitrogen bond, 
a halogen-containing aluminum compound, and an organomagnesium compound (col. 
4, lines 51-62; col. 7, lines 10-31; col. 8, lines 22-35; Example 1). In view of Examples 
1-2 and the Comparative Examples 1-3, the data of MFR and E a are shown as follows, 
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present claims 


Ex. 1 


comp. 


Ex. 2 


comp. 


comp. 








Ex. 1 




Ex.2 


Ex.3 


MFR (g/10min) 


1 .4-1*1 


3 


2 


1 


1 


1 


E a (kJ/mol) 


>m 


47 


29 


78 


29 


33 



It is noted that the activation energy of flow (E a ) is in the unit of J/mol K. In view of col. 
1 1 , lines 52-58, the activation energy of flow is measured by the following steps: 
"Reciprocal of T is plotted on the axis of abscissa and natural logarithm of aj at said 
temperature is plotted on the axis of ordinate to draw an approximate straight line. The 
inclination of the straight line formed thereby is multiplied by the gas constant (R) and 
the absolute value of the value obtained thereby is taken as the activation energy of 
flow E a (J/mol K)." According to such procedure, the unit should be in J/mol instead of 
J/mol K. Thus, the ethvlene-a-olefin copolymer does not have both MFR and E^ falling 
into the claimed values. Furthermore, the ethylene-ot-olefin copolymer is prepared in the 
presence of a catalyst other than a metallocene. In conclusion, Kanda et al. does not 
teach or fairly suggest the claimed copolymer of ethylene and a-olefin of 4 to 20 
carbons. 

In light of the above discussion, it is evident as to why the present claims are 
patentable over the prior art. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
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Statement of Reasons for Allowance." 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ling-Siu Choi whose telephone number is 571-272- 
1098. 

If attempt to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Wu, can be reach on 571-272-1114. 
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